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a chemical method. All ores are not adapted to smelting, neither are all ores adapted to chemical methods, and the wise course for the metallurgist to pursue is to work within the limitations of the process under consideration.
The nature of the solvent has much to do with the limitations of the process. Acid solvents are the only ones which have met with much encouragement from a technical point of view. Copper is somewhat soluble in many of the alkali solutions, but the alkali solvents present great difficulties, especially if electrolysis is to be made the basis of the process. If copper ores contain sufficient lime to seriously interfere with an acid process, it is a question to what extent a wet method would present advantages over smelting, when the ore contains much of the matter for a suitable fluxing mixture. Nevertheless, even with a suitable alkaline solvent there would be a wide field on ores containing much lime or magnesia. Iron need not present any great difficulties either with an acid or alkaline solvent. The fixation of atmospheric nitrogen, either as nitric acid or ammonia, may ultimately result in a successful method of dissolving copper from its ores. Nitric acid presents serious difficulties, however, both as to solution of the copper and as to its precipitation if a regenerative scheme is contemplated. Ammonia is more likely to result in a successful process than nitric acid; it has the disadvantage of being an exceedingly volatile gas, and would require special apparatus in its manipulation.
Hydrometallurgical plant's for the treatment of copper ores will cost about the same as cyanide or chlorination installations of the same capacity, for the treatment of gold and silver ores, and will vary from. $1.50 to $3.50 per ton, based on the yearly capacity. The cheapest installation that can be made is an ordinary sulphuric acid leaching plant, with iron precipitation, treating oxidized ores. If the ore is a sulphide and has to be roasted, or if the acid for leaching is to be made on the ground, the cost will be materially increased.
Electrolytic installations are more expensive on account of the large amount of power required, but the operating cost will be much less. The most expensive plant would be one treating sulphide ores, in which the material has to be roasted, and the copper is recovered by electrolysis.
In the matter of installation, therefore, the expense will not be materially different from cyanide or chlorination plants under the same conditions, but it will usually be somewhat less than smelting plants.
According to Ingalls1 a blast furnace plant employing the semipyritic process, where no roasting furnaces are required, costs $600,000 for 330,000 tons annual capacity, or about $1.70 per ton. The Balaklala works, in Shasta County, California, where roasting is
1E. and M. J.t July 2, 1910.elting on a small scale, or to highly ailiciouH ores have met with disastrous results. And there IB no lack of ore for small smelting installations if it could be successfullyring running; they are economical of labor,
